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charge of the batteries. As mentioned above, it is the 

accumulator question which has still to be solved, and 

although much has been done, much remains to be ac- 
couplished ere electrical cars can become as popular 

-" the builders of such vehicles would like to see 

thetn. 

The advance in automobile road locomotion in Eng- 

land has been due not only to the competitive trials 
and pleasure tours mentioned in a previous part of 
this article, but also to the public exhibition of vehi 
cles in an organized manner, The exhibitions of 
motor Vehicles hell at Richmond in June and at the 
Agrieultaral Hall, Islington, in July last, too, contri 
buted in no mean degree to the further education of 
those interested in the automobile movement in Creat 
Hritain. The latter was the largest and most com- 
plete show yet held in this country, and a large nam 
berof French and German vehicles and appliances 
net previously seen in England were exhibited for the 
first time. It was this exhibition, perhaps, which most 
foreibly brought home the fact to English constructors 
that there was a demand for a light two-seated motor 
vehicle, and that if they did not lay themselves out to 
market such a car their place would be taken by the 
Continental cheap plight, and gracefully designed vehi 
cles. Several makers have taken the lesson to heart. 
and we know that some extremely graceful cars at a 
low price are now on the stocks and will be ready for 
the spring trade. The forthcoming exhibition in April 
next at the Agricultural Hall promises to be even more 
suecessful and instructive. Over seventy firms have 
already given their adhesion. The running or de- 
monstrating track, 320 feet long and 100 feet wide, 
which was one of the features of last year’s show, will 
again be one of the attractions. 

Attention may now be briefly directed to the pro- 
gress of the automobile on the Continent. Great as 
was the activity in the new industry in 1898, it has 
been even more pronounced than ever during 1899, 
particularly in Franee. Dividing our remarks on 
Freneh progress into three sections—petroleum, steam, 
and electrical vehicles—and dealing with the first of 
these, we may mention that several new types of im- 
pulse motors have been designed and put on the 
market, and although some of these have yet to prove 
themselves efficient engines, many of them have al- 
ready found a place for themselves. We may here 
mention en passant that quite a number of engineer- 
ing firms in France, while not building motor cars 
themselves, are doing a large business in motors suita- 
ble for use on motor cars and cycles. The striking 
feature of the year in France has been the large 
amount of attention devoted to the production of 
light voiturettes to sell at prices ranging from £100 to 
£200, including those of De Dion, Peugeot, Mors, 
Bollée, Renault, Turgan-Foy, Underberg, and Phébus 
eoncerns. In four, six, eight, and more seated vehicles, 
the Panhard-Levassor, Peugeot, Mors, De Dietrich, 
Delahaye, and Hurtu firms still keep well in front. The 
number of makers of this class of vehicles has, too, 
been increased, the vehicles made by Gobron-Brillié, 
Henriod, and others each having individual features of 
merit and interest. Very little appears to have been 
done in France in the way of petroleum or heavy oil 
motor vehicles in contradistinction to petroleum-spirit, 
no new vehicle with a heavy oil motor having come 
under our’notice during the past year, although the 
Compagnie des Automobiles, systéme Koch, are still 
building vehicles of this class. In another section, 
too, that of avant-train moteurs, or petroleum motors 
mounted complete, with the power-transmwission me- 
chanisim on a fore carriage so that they may be fitted 
to existing carriages, comparatively little new work 
has been done. M. Pretot and M. A. Amiot are still at 
work on their respective systems in this class, to which 
only one addition has to be made—the Heilmann. 

Coming now to steam carriages, nothing very new 
appears to have been done in France, the firms engag- 
ed in the production of this type of vehicle having de- 
voted their attention to the perfection of the details of 
the old patterns. Messrs. Piat have introduced a 
heavy steam wagon, while a light car has been put on 
the market by the Société Européene. 

As regards electrical vehicles, a good deal of work 
has been done in France during the past year. M. 
Jeantaud and M. Krieger have introduced consider- 
able improvements in their electric cabs and brough- 
ams. The Mildé & Jenatzy electrical vehicles have also 
been considerably improved, while among new vebicles 
employing electricity as the motive power which have 
attracted attention davies the year may be mentioned 
the Créanche and the Draulette. 

Passing now to Germany, quite a number of new 
automobile clubs and companies came into existence 
daring 1899, and these would appear to have given a 
considerable impetus to the motor car movement in 
that country. In addition to the Daimler Motoren 
Gesellschaft, of Cannstatt, Messrs. Benz & Company, 
of Mannheim, Bergmann’s Industriewerke, of Gagge- 
nau, Herr Moritz Hille, of Lobtau, Dresden, the Eisen- 
ech Fahrzeugfabrik, of Eisenach, and Messrs. Cadell 
& Company, cf Aix-la-Chapelle, the construction of 
motor vehicles has been takeu up, among others, by 
the Kahistein Wagenban Anstalt, of Charlottenburg 
(petrol), Die Gesellschaft fiir Verkehrsuntarnehman- 
gen, of Berlin (electrical), the Oggersheim Maschinen- 
fabrik (electrical), the Bielefeld Maschinenfabrik (Dar- 
koff) of Bielefeld (petrol), Messrs. Lange & Gatzeit, of 
Berlin (electrical), and Messrs. Hentschell & Company, 
of Berlin (electrical). In Belgium a fair amount of 
progress has been made. Three or four econcerns— 
notably the Pieper Company, the Fabrique Nationale 
d' Armes, the Société de Construction Liégoise d’ Auto- 
mobiles. of Liége, Messrs, Vincke, of Malines, and 
Messrs. Dechamps—are already turning out motor ear- 
riages on a fairly large seale. Excellent advance is be- 
ing made in Italy. In Switzerland asimilar remark 
applies, there being now two concerns turning out 
motor cars on a commercial seale. In Austria very 
little actual manufacturing appears so far to have 
been done, the bulk of the vehicles in use—whose num- 
ber is, however, steadily increasing—having been im- 
ported. One firm—Messrs. Jacob Lohner & Company, 
of Vienna—is, however, already turning out both 
petroleum and electric vehicles. In Holland and Den- 
inark the sawe state of things prevails, while in Spain 
although motor car vehicles have not yet met with a 
very large adoption, good work is being done in pio- 
neering the horseless carriage movement in that coun- 
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try, and already several services of public vehicles are 
projected if not actually started. From Russia, Swe- 
den, and Norway we have very little news as to what 
is being done, but if the large number of Swedish 
members of the Mid- European Motor Car Clab is any 
overlooked in that country. 

Turning to Awerica, if one were to judge from the 
number of new companies that have been formed, it 
would be expected that the motor car industry is 
already the most smnportnmt in the United States! 
That this ix far from being the case need not be said, 
yet beneath all the great company promotion business 
that has been going on during the past year there ix 
evidence of a considerable amount of experimental 
work being in band in every department--petroleum 
spirit, electrical and steam; and although there are 
probably at the [present time only about a couple of 
firms in each of these classes turning out automobiles on 
a commercial seale, the present year is likely to see con 
siderable developments across the Atlantic. 

In concluding this review we would say that the 
year 1900 has opened with very bright prospects for 
those already established in the motor car industry ; 
and while the number of firms comprised therein is 
likely to be increased during the course of the year 
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wal situation. At C enters the spring water, which 
passes through S; and at Denters the river water 
which passes through R. Fig. 3 shows all the pipes 
closed, and Fig. 4 gives the position in which the two 
pipes are caponed by the spring water. By tufiing 
Vine Ady Gegtees, supply of river Water is ob 
tained. Two stops, tand ¢ (Pig 1) limit the trave! of 
the key to the positions shown in Fig. 4. The extr me 
—— of the key for the complete closing shown ip 

ig. 2 are situated respectively at sixty degrees 
the axis and in the second half-cirele not occupied by 
the stops ¢ and ¢. 

For the above particulars and the illustrations we 
are indebted to La Nature. 


MONROS ENGINE COUNTER 


THE counter illustrated on this page is peculiar ip 
that a toggle motion is used to operate the ratchet on 
the unite wheel. The advantage gained is that ies 
care is necessary in adjusting the stroke of the recipro. 
eating arm operating the dial, as a considerable 
amount of over-ruoning will not affect the indications 
of the instrument. The “follower” dials are driveg 
each from a < ——y- the wheel preceding it. The 
dials, it will be seen, are arranged on the are of a circle, 
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just entered upon, we believe that the number of con- 
verts to the modern means of locomotion on common 
roads will progress at, if anything, more than a pro- 
portionate rate.—Industries and Iron. 


A NEW DOUBLE SUPPLY COCK. 

THE level at which the Opera Comique at Paris is 
sitaated differs sufficiently from that of the various 
reservoirs of the city to allow the theater to use both 
the water of the Seine and what is called spring water, 
the pressure of which is higher, as a general thing. In 
anticipation of cases in which one of these services 
might be arrested for the sake of repairs or some other 
reason, the two sets of pipes in the building have been 
so arranged that either can at will be supplied with 
the water that remains disposable ; and this result has 
been obtained by means of a single cock placed at the 
junction of the service pipes. 

This apparatus, therefore, had to satisfy the follow- 
ing requirements : Being given two distinet entrances 
of water: 1, to permit (without mixing the waters) of 
supplying the conduits, 8S (spring water) and R (river 
water) with either one or the other water, in case of the 
stoppage of the supply of either; and 2, to permit of 
shutting off the entrance of both waters. 

To this effect MM. Muller and Rogers devised the 
eock represented in the accompanying figures, and 
the key of which is provided with six-orifices, m, m, 
and a central partition. 

In the position shown in Fig. 2. the two pi are 
supplied by their respective waters. This is the nor- 


which permits of the projection referred to being placed 
on the side of a tooth in place of at the side of a space. 
The dials record up to 10,000,000 strokes, but can be 
easily set to zero when desired by opening the ease, and 
then starting at the right-hand side, each dial showing 
a9ora0is moved on. This puts all the wheels out of 
gear with each other, and then, starting at the left- 
hand dial, each is successively put to 9, following which 
a single movement of the units wheel puts the whole 
to zero. Provision is made, as shown, for actuating 
the counter at will, by either a vertical or a horizontal 
reciprocation, the return stroke being made by the 
spring. The makers of the device are Messrs. Walker 

rothers, of 168 Oxford Street, Glasgow. — Engi- 
neering. 


A FRENCH PRIZE FOR AERONAUDTS. 


THE Paris Aero Club, which numbers among its 
members many of the young French nobility, has just 
offered a prize cup to competed for by aeronauts. 
This has already stimulated adventurous balloonists 
to exertion, and may do a real service to science, since 
exploration and investigation of the upper air is now 
much needed in meteorology. > Ww De Fonvielle 
tells us in La Science Illustrée (December 16) some- 
thing of the aerial cup contests just inaugurated. He 
Says: 

* The prize cup for aeronauts in September, 
1899, by a member of the Aero Club, to become in Sep- 
tember, 1900, the omy et of the aeronaut who has 
made the longest trip between those two dates, start- 
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ing from Paris, bas been already competed for four 
times in six weeks, and has been carried off three times 
successively ; first, by the Comte de la Vaulx and M. 
Mallet; second, by Farmann and M. Hermite: 
third, by the Comte de Castillon, M. St. Vietor, and M. 
Maiiet. The fivet were stopped by the in the 
neighborhood of Rochefort, the second by the Mediter- 
ranean near Aix, and the third near Verterbuk, in 
Sweden. The distances traversed in these different 
records were increasingly large. The Comte de Vaulx 
was satisfied with 400 kilometers i miles}, M. Far- 
mann went nearly 600 kilometers [372 miles}, and the 
Comte de Castillon nearly 1,300 kilometers [806 miles]. 
erossing the North Sea and the sound on the way. 
This progress is remarkable. It shows that we are 
only at the beginning of surprises, even if the compe- 
titers do not exceed the limits of what it is possible to 
do without exposing life too seriously 

The Aero Club celebrated the vietory of the Comte 
de Castillon and M. Maurice Mallet by a banquet given 
uncer the auspices of the Comte de Dion. More than 
one bundred members were present, as well as some 
invited guests, among whom were M. Triboulet, gen- 
eral secretary of the French Society of Aerial Naviga 
tion. . . 
* Having learned that M. Janssen, the astronower, 
had made choice of M. Mallet to take charge of his 
next seientific ascension, for the reason that he had 
made the best record for the cup, the Aero Club 
voted to place at the illustrious astronomer’s disposal 
a fine new balloon which the society has just con- 
structed. 

* This ascension will be carried out in a short time. 
It will be only the third of its kind, but it will not 
be the last, for the approach of the Exposition will 
give an impulse to experiment, and the Aero Club 
has collected funds for a series of fifty trips, of which 
a great number will doubtless break the record and 
earry off the cup, which is destined to be celebrated. 
{t will have a history of which we now know only the 
first chapters. May it never become tragic !” 

The author gives us a few particulars of the record- 
breaking voyage of Castillon and Mallet, from whieh 
it appears that when their balloon, the ‘* Centaur,” de- 
scended in a Swedish forest on the night of October 
1-2, 1899, the two aeronauts, after wandering about for 
some time, stumbled upon the hut of a woodman. 
The good man and his family were overjoyed, believing 
the balloon and its navigators to be the far-famed 
Andrée expedition! Probably that ill-fated airship 
was the only one that the Swedish peasants had ever 
heard of. We are told that the trip lasted nearly 
twenty-four hours and that the altitude varied by 
nearly two miles. Thus, the opportunities for scien- 
tilie investigation offered by such a trip as this, where 
the observers actually occupy the balloon, are still 
superior to those presented by so-called ‘ sounding- 
balloons,” where the observer stays on the ground 
and sends up his balloon with self-registering appara- 


tus, “taking soundings” of the upper air in something _ 


the same fashion as the marine investigator takes 
them, in the opposite direction, of the deep sea. The 
inventors of this method of aerial investigation, Messrs. 
Hermite and Besancon, still hold the record, but 
although they and their scientific brethren have 
brought out some interesting facts, the best method 
of exploring the upper air, M. de Fouvielle thinks, is 
to go there one’s self ; and so the Aero Club, with its 
record-breaking and its cup contests, may be regarded 
as really accomplisning something of value to science. 
—The Literary Digest. 


NEW APPARATUS FOR THE ELECTROLYTIC 
PREPARATION OF FLUORINE. 


IN the train of our experiments made in conjunction 
with Mr. Dewar upon the liquefaction of fluorine, we 
resumed the study of the preparation of this simple 
body. Up to the present, we have obtained fluorine 
through the electrolysis of a solution of potassium 
fluoride in a platinum apparatus. At the beginning of 
our researches, we pointed out the fact that the pla- 
tinum of the electrodes and of the apparatus itself is 
attacked, that a certain quantity of this metal enters 
into solution, and that from this moment the electro- 
Now, the use of platinum 
and the wear of the electrodes and of the receptacle, 
whieh is quite rapid, renders this apparatus very 
eostly. In order to ascertain whether or not it were 
possible to substitute another metal for platinum, we 
arranged wires at the bottom of the electrolyzing ap- 
paratus, and found that the preparation of the fluorine 
was effected just as it had been previously. We have 
remarked that, of the different metals employed in 
these experiments, copper is the one that is the least 
attacked, provided, however, that the acid is very free 
from water. This property, moreover, corresponds 
with those of the fluoride of this metal studied by M. 
Poalene. 

Starting from these preliminary experiments, we had 
a U-shaped tube constructed that possessed nearly the 
same form as that of our platinum electrolyzer. It was 
of larger volume (its capacity being about 300 cubic 
centimeters) and easily permitted of electrolyzing 200 
cubie centimeters of hydrofluoric acid rendered con- 
duetive by 60 grammes of hydrofluate of potassium fluo- 
ride. The manner in which the apparatus was el 
remained the same. The insulation was effected by 
fluorine stoppers, but the form of the electrodes was 
changed. In our previous experiments we used cylin- 
drieal platinum rods of which the extremity had the 
form of a club. Desiring to have a wider surface, we 
gave the electrodes the form of hollow cylinders open 
in the direction of one of their generatrices. We in- 
creased the surface in order to obtain a better render- 
ing. These electrodes were always of platinum, since 
we were unable to employ copper for this part of the 
ap tus. 

n some experiments made with electrodes of copper, 
this metal entered into solution at the beginning of 
the electrolysis, and there soon deposited upon the 
positive electrode a stratum of copper fluoride, a bad 
eonductor that arrested the current. If the mixture of 
hydrofluorie acid and potassium fluoride be freed from 
water, the electrolysis will proceed very well with 
platinum electrodes in a copper vessel. This latter, 
under snch cireumstances, will not be attacked. It is 


probable that the fluorine that is soon found in solu- 
tion in the hydrofluoric acid produces upon the surface 
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of the copper a thin coat of that insulating fluoride 
(insoluble in hydrofluoric acid) of which we have 
already spoken. 

The rendering of this new _oo— was established 
by weasuring the volume of hydrogen disengaged at 
the negative pole within a determinate period of time. 
lu a series of preliminary experiments, We assured ou: 
selves that the volume of oxygen produced by the action 
of the fluorine upon the water well responded to the 
volume of hydrogen set at liberty at the positive pole, 
if account were taken of the quantity of ozone formed. 
With a current of 50 volts and 15 amperes, we obtained 
an hourly rendering of about 5 liters, when the experi- 
ment lasted from six to ten minutes. If we employ a 
current of 20 amperes at the same voltage, the render- 
ing may amount to § liters; but in such a case the ex 
periment could not last long, since the liquid becomes 


MOISSAN’S COPPER APPARATUS FOR THE 
ELECTROLYTIC PREPARATION OF FLUOR- 
INE. 

The figure to the right shows the details of a platinum electrode of wide 

surface. 


too greatly heated, and, despite an energetic cooling 
of —50°, the fluorine gas carries along abundant vapors 
of hydrofluorie acid. 

It is important also not to lower the temperature too 
much, else the combination of hydrofluoric acid and 
alkaline fluoride will set in a mass. 

This new copper apparatus has given us very good 
results in some experiments that lasted for several 
hours, and has permitted us to enter upon a study ofa 
few new questions that we shall soon discuss, and in 
which we have need of a continuous current of fluo- 
rine.—H. Moissan, in Revue Générale de Chimie Pure 
et Appliquée. 


COWPER-COLES’ REGENERATIVE ELECTRO- 
GALVANIZING PROCESS. 


THE accompanying illustrations, Figs. 1 and 2, depict 
a plant which is in course of erection for the Imperial 
German Dockyard at Wilhelmshaven, also for the 
coating of boiler tubes of the Thornycroft type. The 
dynamo, which is capable of giving 2,000 amperes at 
six volts, is direct coupled toa three-phase motor, which 
is provided with a pulley for driving a small air com- 


tank, thus keeping it agitated. The zine dust is placed 
in the regenerating tanks on wooden grids covered 
with cocoa-nut matting ; it is mixed with finely divided 
coke or sand, The regenerated electrolyte returns to 
the zincking tank at the bottom at the opposite corner 
to which it leaves.—Industries and’ Iron, 


FORMALIN AS A PRESERVATIVE. 


ALTHOUGH as a preservative medium for perishable 
zoological specimens formalin has searcely realized all 
the expectations entertained on its introduction, yet 
there can be little doubt that it has a great fature 
before it, and that for certain purposes it is likely to 
prove invaluable. It has, however, many undoubted 
disadvantages ; aud in the minds of some museum 
officials these disadvantages appear to outweigh its 
manifest valuable properties, so that an unfavorable 
opinion is entertained of itin general. On the other 
hand, those who weigh more carefully the pros and 
cons, realize that, under proper conditions and restrie- 
tions, its value is really very great 

As regards its disadvantages, it must be admitted 
that it is unsuitable for the permanent preservation of 
specimens that are likely to be manipulated, as not 
only are its effects on the hands of the worker most 
unpleasant, but in many cases it renders the tissues of 
the specimens themselves so hard that they are prac- 
tically unworkable. Then, again, it is quite unsuited 
for all specimens containing calcareous matter, such as 
mollusks, echinoderms, and crustaceans ; while unsat- 
isfactory results appear to have been obtained in the 
ease of certain insects and myriapods. Moreover, it 
does not seem to be well suited for the preservation of 
reptiles ; and it is said to deteriorate the colors of bird 
skins. 

Turning to its advantages as a permanent preserving 
fluid, it is acknowledged to be unrivaled for specimens 
of watery and “flabby” animals, such as jelly fish, 
rendering them more coherent and less likely to disin- 
tegrate than any other known medium. Apart from 
this group, it does not, however, appear to be at pres- 
ent used to any great extent in the exhibition series in 
the British Museum ; although we have reason to be- 
lieve that its possibilities are occupying the serious at- 
tention of the officials. In the series of worms, all the 
more valuable specimens that were received in formalin 
have been transferred to spirit, and only the commoner 
forms left in the original medium. Of the six speci- 
mens of eggs, embryus, and larve of Lepidosiren para- 
doxa recently added to the exhibition series from Mr. 
Graham Kerr’s Paraguay collection, three are in alco- 
hol and three in formalin ; the latter having been sent 
home in that fluid, and it being thought not advisable 
that the medium should be changed. If these six 
specimens are carefully watched, they will afford a test- 
case of the comparative value of the media. At _pres- 
ent, we believe, none of the exhibits in the ‘‘ Index 
Museum ” are in formalin. 

For sterilizing freshly killed specimens of mammals 
and birds, as well as eggs, that have to be sent some 
distance to a museum in the flesh, there can be no 
doubt that formalin is invaluable. And it is no less 
valuable to the field collector of mammals, not only on 
account of the small bulk a sufficiency of the fluid 
occupies, but also from the marvelous preservative 
power of the fluid itself. According to Mr. O. Thomas 
(who reports very favorably of it for this purpose), com- 
mercial formalin, which is itself 40 per cent, underproof, 


| 
Tank Weshung lank fant 
Levalien 
= 


i 


! 

Pickling Tan 
| 

| 


acing 


Lian 


Fic. 2 


COWPER-COLES’ ELECTRO-GALVANIZING PROCESS. 


pressor. The current is conveyed to the depositing 
tanks by means of bare copper strips. The circulation 
of the electrolyte is effected in the following manner. 
The acid solution falls over a wooden sill placed in one 
eorner of the zincking tank (which is not, however, 
shown in the illustration) into the overflow tank ; it 
then flows into the compressed air tank. when air 
is blown in and the solution foreed up iato the re- 
generating tanks. A non-return valve is placed in the 
pipe connecting the overflow tank to the compressed 
air tank. The supply of air tothe compressed air tank 
is regulated by means of a three-way cock actuated by 
a float placed in the regenerating tank, in such a man- 
ner that when the air is cut off from the compressed air 
tank, it is blown through the solution in the zincking 


must be diluted with no less than twenty-five times its 
own bulk of water before use. Moreover, whereas 
when mammals are preserved in spirit it is necessary to 
allow a very large amount of fluid to each specimen, 
when formalin is employed the vessels may be crammed 
as full as possible with specimens, which are preserved 
without exhibiting the slightest traces of putrefaction. 
When received at the British Museum, all such speci- 
mens are, however, immediately transferred to alcohol, 
on account of their unsuitability for handling when in 
the original medium. 

The foregoing instances suffice to show that for cer- 
tain specific purposes formalin has advantages as a 
preservative medium not shared by alcohol. But, as 
many of our readers are aware, another application of 
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formalin has been recently proposed by Dr. G. de 
Reehter, of the Brussels University, who, in the twelfth 
volume of the Annales de /'Institut Pasteur (1898), has 
advocated the use of currents of formalin vapor for 
the preservation of animal specimens. The advantages 
claimed for this method are that it preserves the speci- 
mens in practically the same condition as they were left 
at death; the tissues not being hardened, while hair 

and feathers are uninjured alike in texture and in color. 
Experiments in this wethod have been recently under- 
taken in Mauritius by Mr. Camille Sumeire, of the 
Alvion Dock Company, who has constructed an ap- 
paratus on the general lines of one suggested by Dr. 
de Rechter, in which specimens can be subjected to 
constant currents of formalin vapor. And it appears 
from an illustrated report published in the Bulletin de 
la Société Médicale de I'lle Maurice for July 18, that 
the results of these experiments have proved eminently 
satisfactory. 

A freshly killed guinea-pig placed in the apparatus 
for a period of twenty days was found to be in a per- 
fect state of preservation, and when exposed in the 
open in the museum for a further period of eight days, 
was likewise found to be intact. sescover, aculture of 
bacilli exposed in the apparatus at the same time as the 
= pig was found to have become completely steril- 
iz 

As was well remarked by Dr. de Grandpré, superin- 
tendent of the Port Louis Medical Museum, the poten- 
tial advantages of such a method of preservation are 
likely to prove very important. And it is urged that 
the process may be specially valuable in cases of sus- 
pected poisoning, as bodies can be preserved for 
any length of time in a state suitable for examination. 
From a natural history point of view the invention has 
likewise almost unlimited possibilities; and Mr. Su- 
meire hopes to be able shortly to supply the museums 
of Europe with examples of the animals of Mauritius as 
fresh as when alive, instead of in the condition of ordin- 
ary spirit-specimens. Indeed, negotiations are already 
opened with the director of the Paris Museum for the 
transmission of such formalined specimens to the insti- 
tution under his charge. We wish all success to the 
new venture.—R. L. in Nature. 


THE COST OF WAR. 


THE Washington Bureau of Ordnance recently issued 
some interesting statistics of the details of the cost of 
annihilating the Spanish navy. Admiral Dewey spent 
some $45,000 worth of ammunition in sending Mon- 
tojo’s fleet to the bottom of Manila Bay. In all, 5,681 
projectiles were fired, for the most part six and one- 
pounders. The gallant Cervera’s fleet, on that memor- 
able morning in Santiago Harbor, was sunk, burned, 
or captured with an expenditure of $100,000. Seven 
thousand shells were fired, varying in size from 13-inch 
projectiles to one-pounders, 

The Spanish-American war was certainly the cheap- 
est on record, both in the waste of men and money. 

The terrible civil war of 1861-65 cost the United 
States the tremendous figure of $3,700,000,000 and 656,- 
000 men. There were 2.336.000 men in the Northern 
army, and of these but 44,240 were killed in actual 
combat, 183,036 dying from wounds and disease. The 
Southern army lost 26,720 killed and 200,000 in wounded 
and prisoners, For the conduct.of that war the Ord- 
nance Department of Washington served out 7.892 can- 
non, 4,022,000 rifles, 2.360.000 equipments, 12,000 tons 
of ganpowder, and 1,022,000,000 rounds of cartridges. 

The American war of independence cost Great 
Britain $605,000,000, nearly double the amount expend- 
ed on the Crimean war, which drew only $345,000,000 
from the national exchequer. In the same war France 
spent $465,000,000, and Russia $710,000,000._ Britain 
put 97,000 men into the field, of whieh 70,000 returned 
to England. France, as usual, was extravagant of her 
fighting men. and sent 309.406 to the Crimea to con- 
quer their present ally. Of these, 95,000, nearly as 
imany as the entire British force, lost their lives. To 
meet the armies of the allies, Russia put 888,000 men 
into the field, and half of these lie buried at Alma, In- 
kerman, Balaclava, and Sebastopol. 

In less than three hundred years Great Britain has 
expended the respectable sum of £1,359,000,000 in war. 
The war with Germany and Spain in 1702, when Marl- 
boroagh fought his “very murdering battles,” cost 
the English £182.000,000. The war with France which 
culminated at Waterloo bled the British purse to the 
tune of £831,000,000, while the whole of the Napoleonic 
wars cost France only £255,000,000, though they had 
to fight the whole of Europe. It must be remembered, 
however, that England supplied large sums of money 
to many of the European powers in their struggles 
against the little emperor. 

The last great European war, the Franco-Prussian, 
as may be expected, involved an enormous expenditure 
of life and money. Germany put 1,003,000 men into 
the field against a French foree of 710,000. Of the 
French, 138,870 died in battle or in hospital, against 
44,000 of the Germans. The latter fired off 30,000,000 
musket cartridges and 363,000 rounds of artillery, with 
whieh they killed or mortally wounded 77,000 French, 
being 400 shots to killone man. This war cost France 
$1,580,000,000. 


.—The copals are classed among the most im- 
portant resins in the industries, two main groups, viz., 
* hard” and “soft” copals, being distinguished. Boil- 
ing water is poured over the copal to be tested, leaving it 
stand for about one-half hour ina covered vessel. Hard 
copal should remain absolutely unchanged by this pro- 
cess, while the “soft” article becomes cloudy and soft. 
Among the hard copals are Zanzibar copal, the best 
variety, and hard enough to be worked Into trinkets 
on the lathe, Sierra Leone copal, Benguela copal, and 
Angola copal. Soft copals are Accra copal, Manila 
copal and Kauri copal, a commercial variety much in 
demand at the present time, which is dug in the forests 
of New Zealand, deriving from Dawmara australis. 
The manafactare of the copal varnishes, the best var- 
nishes known, is based upon the solubility of copals 
when molten in fat oils and varnishes. In melting, 
which is best conducted in a lead bath (334° C.), water, 
empyreamatic oi), and a non erystallizable pyro-acid 
escape, about 25 per cent. in all. In large factories, the 
empyreumatic oi! is collected and used as a solvent 
for various gums.—A. Zucker in Pharmaceutise!:: 
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